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[57] ABSTRACT 
An improvement in a light waveguide plug which ena 
bles compensating for offsets due to tolerances in the 
parts characterized by a plug pin having an internal 
clamp seat for receiving a swivel member. The swivel 
member has a projection or stem with a portion extend 
ing out of a free end of the plug pin. The end sticking 
out of the plug pin has the waveguide surface flush with Y 
the surface of the end and that surface has a crown or 
slightly convex surface. The swivel member can be 
moved so that the offset can be corrected up to approxi 
mately 4p. Thus, the end of the optical fibers exit and 
entrance surface can be concentrically disposed to lie 
on the axis of the waveguide plug. 

7 Claims, 1 Drawing Sheet 
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LIGHT WAVEGUIDE PLUG 

BACKGROUND OF THE INVENTION 

The present invention is directed to a light wave 
guide plug having a plug pin which has outside guide 
surfaces extending parallel to an axis and a swivel mem 
ber seated in the plug pin in a clamp-type seat. The 
swivel member has a shoulder which is directed 
towards a free end of the plug pin and in which an end 
portion of an optical ?ber is ?xed with the exit and 
entry end face of the ?ber lying in or flush with the 
surface of the shoulder to form an optical coupling 
surface for the light waveguide plug. 

Light waveguide plugs which have a swivel member 
are known from French Patent Disclosure No. A-2 289 
927 corresponding to German No. A-25 47 420. In this 
known plug, the rotatability of the swivel member is 
used in order to bring the free end of the optical ?ber 
into a position which is situated exactly coaxially with 
the guide surfaces of the plug member. 
When, however, the optical ?ber, which is to be 

optically connected to, for example, a continuing opti 
cal ?ber with the assistance of such a plug, is what is 
referred to as a monomode ?ber, the tolerance are very 
small. Thus, the swivel member itself and the optical 
?ber and the swivel member would have to be fastened 
with such low tolerances in order to obtain a precise 
coaxial position of the ?ber relative to the sheathing 
that such a plug could ultimately no longer be economi 
cally manufactured. 

SUMMARY OF THE INVENTION 

The object of the present invention is to provide an 
improved light waveguide plug, which allows a trans 
verse offset of the end face of the light waveguide rela 
tive to the axis of an additional coupling surface so that 
the end face of the light waveguide can be compensated 
given no possibility of an axis-parallel alignment of the 
end portions of the light waveguide to the guide surface 
of the plug pin so that the optical coupling conditions 
remains as optimum as possible. 

In order to accomplish these goals, the present inven 
tion is directed to an improvement in a light waveguide 
plug having a plug pin which has outside guide surfaces 
extending parallel to the axis such as a cylindrical sur 
face which is concentric with the axis and contains a 
swivel member which is seated in the plug pin in a 
clamped seat provided therein. The swivel member has 
a shoulder or stem-like projection which is directed 
towards a free end of the plug pin and in which an end 
portion of the optical ?ber is ?xed with the end face, 
which acts as an exit and entry face, of the ?ber, lying 
in an end surface of the stem-like projection to form the 
optical coupling surface for the light waveguide plug. 
The improvements are that the end surface of the stem 
like projection, as well as the end face of the optical 
?ber, which coact to form the coupling surface, have a 
crown or convex curved surface and that the free end of 
the stem-like projection is dimensioned to project from 
the plug pin to form an adjustment element of the 
swivel member at the end of the plug pin that can be 
grasped from the outside. 

Thus, given a maximum swivel angle of about i“, a 
transverse displacement of about 4p. can be achieved for 
the end face of the light waveguide. The slight oblique 
position of the end face of the light waveguide, which 
can thereby occur, is largely compensated by the 
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2 
crowned or convex curved surface of the light Wave 
guide and the free end of the stem-like projection of the 
swivel member. Since the waveguide end faces of the 
two such waveguide plugs are pressed against each 
other with a slight pressure, they can now automatically 
“level” and a good optical contact between the two 
light waveguides will thus occur. 

It can be further provided within the framework of 
the present invention that the swivel member and the 
stem-like shoulder or projection can be realized as a 
common means by a roughly pear-shaped member. A 
one-piece and, therefore, easily handled swivel member 
part can be derived in this way. Finally, it is also pro 
vided that the swivel member is seated in an insert ?xed 
in the bore of the plug pin and which insert is provided 
with a radial slot. Such an insert is advantageous when 
the plug pin itself is composed, for example, of a hard 
metal. The insert can be composed of a material, for 
example brass or German silver (nickel silver), that 
creates optimum bearing conditions for the swivel 
member which is also composed, for example, of Ger 
man silver. The elasticity of the swivel member and, 
thus, its seating in the plug pin are further improved by 
the provision of the slot in the seat member. 

Further advantages and objects of the present inven 
tion will be apparent from the following two exemplary 
embodiments of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a longitudinal cross section through an end 
of a plug pin in accordance with the present invention 
and; 
FIG. 2 is a longitudinal cross section through an end 

of an embodiment of the plug pin of FIG. 1. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The principles of the present invention can be incor 
porated in a light waveguide plug generally indicated at 
100 in FIG. 1. The plug 100 includes a plug pin 1 which 
is composed, for example, of a hard metal and which is 
provided with a high-precision cylindrical outside sur 
face 2 which is concentric with an axis 8. A concentric 
longitudinal bore 3 extends through the plug pin 1. An 
insert 5, which, for example, can be composed of brass 
or German silver (nickel silver), is seated in this longitu 
dinal bore 3 in the proximity of a free end 4 of the plug 
pin 1. A bore 6, which extends through the insert 5 is 
concentric with the bore 3 of the plug pin 1 and the axis 
8. The bore 6 at an end of the insert facing the free end 
4 has a plurality of counter bores to form a chamber 7 
with an annular seating surface or edge 19. The cham 
ber 7, which is fashioned to be rotationally symmetrical 
relative to an axis 8 of the plug pin 1, forms an accep 
tance space for a swivel member 9. 
The swivel member 9, which is likewise rotationally 

symmetrical relative to the axis 8, has a limiting surface 
10 which, for example, corresponds to a spherical sur 
face. The swivel member 9 is seated in the clamp seat in 
the chamber 7 of the insert 5 and, therefore, does not 
automatically change its position in the chamber 7 un 
less an external force acts thereon. However, the mem 
ber can execute a rotational movement up to 5° in all 
directions by means of adjustment which occurs by 
applying an external force. The swivel member 9 is 
provided with a stem-like shoulder or projection 11 
which is directed to a free end 4 of the plug pin 1. 
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In the exemplary embodiment of FIG. 1, the stem 
like projection or shoulder 11 is an integral component 
of the swivel member 9 which, thus, has a roughly 
pear-shaped con?guration together with the shoulder 
11. Together with the shoulder 11, the swivel member 9 
has a concentric bore 12 which is constricted in an end 
region 13 to a diameter of a stripped optical ?ber 14. 
The optical ?ber will extend through the bore 3 of the 
plug pin 1 and the bore 6 of the insert and has its end 
section 15, which is immediately adjacent an end face or 
coupling surface 16 which can be a light exit and entry 
face of the ?ber 14, seated in the end region 13 of the 
bore 12. 
At the side of the free end of the plug pin 1, the shoul~ 

der or projection 11 projects somewhat from the plug 
pin so that an optical coupling surface 16 of the light 
waveguide 14, which is formed by the light exit and/or 
entrance face of the waveguide 14, likewise projects 
from the plug pin 1. By means of appropriate grinding, 
the coupling surface 16 is made flush with a free end 17 
of the stem or shoulder 11 and this end 17 is rounded in 
a crown fashion together with this coupling surface to 
provide a slightly convex curved surface. 

Since the outside diameter of the stem 11 is signi? 
cantly smaller than the inside diameter of the insert 5 or, 
respectively, of the plug pin 1, the stem 11 is surrounded 
by free space 18 which enables the shoulder 11 to be 
grasped from the outside when the swivel member 9 is 
seated in its ?nal position within the plug pin. Stop faces 
or, respectively, stop edge 19 thereby limits further 
introduction of tne swivel member into the insert 5 of 
the plug pin 1. The radial slot 23 provided in the swivel 
member lend the latter with a certain elasticity and 
improves the clamp seating of the swivel member in the 
insert 5 because the slots allow a portion of the swivel 
member to be pressed somewhat together. 
Another embodiment of the plug pin ‘is generally 

indicated at 1000 in FIG. 2. In this embodiment, the 
stripped light-conducting ?ber 14, whose core is the 
actual light waveguide, is arranged in a concentric bore 
20 of a small metallic tube 21 and the small tube 21 is in 
turn ?xed in a concentric bore 22 of a swivel member 
9a. The ?xing of the small tube 21 in the swivel member 
9a can advantageously occur in that, for example, the 
swivel member 9a is heated and then subsequently 
slipped onto the small tube and then seizes on the small 
tube after member 9a has cooled. In the exemplary 
embodiment of FIG. 2, the swivel member 9a has a 
stem-like shoulder 11a, which, however, has an end 
portion 11b of the small tube 21 extending beyond a free 
end 4 of the plug pin 1. The crown design of a slightly 
convex curved surface of the light waveguide coupling 
surface 16 and a free end 170 of the end portion 11b of 
the small tube likewise corresponds to the design of the 
corresponding similar parts in the embodiment of the 
plug pin 100 of FIG. 1. 
The shoulder or stem 11 of FIG. 1 or the shoulder or 

stem 11a and 11b of FIG. 2 has its axis and thus, the axis 
of the light waveguide 14 aligned parallel to the axis 8 of 
the plug pin 1. However, despite relatively great care in 
the manufacturing of individual parts of the light wave 
guide plug 100 or 100a, an offset between the axis 8 of 
the plug pin 1 and the axis of the light waveguide 14 
?xed in the shoulder will occur due to the tolerances 
utilized in manufacturing. 

This offset now can be compensated in that, with the 
help of a suitably fashioned tool, the projection or 
shoulder 11 at the free end 9 of the plug pin 1 is grasped 

20 

30 

35 

45 

50 

60 

65 

4 
and the swivel member 9 is turned slightly until the 
intersection of the axis of the light waveguide 14 with 
the coupling surface 16, i.e. the center of the coupling 
surface 16, lies on the axis 8 of the plug pin. In the 
manufacture and assembly of the individual parts of the 
light waveguide plug, the axial offset can be kept in a 
range that is less than 4p. When the relative length of 
the shoulder 11, i.e. the distance of the coupling surface 
16 from the pivot point of the swivel member 9, is di 
mensioned adequately large, then an oblique attitude of 
at most P of the axis of the light waveguide 14 relative 
to the axis 8 of the plug pin will suf?c in order to bring 
the center of the coupling surface 16 into coincidence 
with the axis 8. 

Particularly in view of the crowned fashioning of this 
surface, such an oblique position of the coupling surface 
16 can be accepted especially when a further, identical 
coupling surface 16 is brought into contact with the 
coupling surface 16 so that the two coupling surfaces 
are held pressed slightly against one another. As a result 
thereof, namely, a mutual automatic “levelling” of the 
coupling surfaces 16 is achieved. This will lead to a 
low-loss connection between two light waveguides 
which ends in the coupling surface 16. 
The optimum adjustment of the swivel member 9 

and, thus, of the shoulder 11 can be secured by ?lling 
the remaining portion of the free space 18 with a hard 
ening glue after the adjustment (see FIG. 1). However, 
the clamp seat 5 and the swivel member 9 also maintains 
the angular position of the swivel member adjustment 
via the shoulder 11 without this ?xing measure. Thus, 
the light waveguide plug 100 or 1000 constructed in this 
way can be immediately removed from the adjustment 
device after the adjustment operation. Thus, after a 
swivel member has been adjusted there is no fear that 
the swivel member will in turn automatically maladjust. 
Although various minor modi?cations may be sug 

gested by those versed in the art, it should be under 
stood that I wish to embody within the scope of the 
patent granted hereon, all such modi?cations as reason 
ably and properly come within the scope of my contri 
bution to the art. 

I claim: 
1. In a light waveguide plug having a plug pin, which 

has outside guide surfaces parallel to an axis of the plug, 
and a swivel member seated in the plug pin in a clamp 
seat, said swivel member having a stem-like projection 
which is directed towards a free end of the plug pin and 
in which an end portion of an optical ?ber is ?xed, said 
stem-like projection having a free end with an end face 
in which an end face of the optical ?ber is ?ushed to 
form an optical coupling surface for the light wave 
guide plug, the improvement comprising the free end 
faces of the stem-like projection of the swivel member 
and the optical ?ber being provided with a convex 
curved surface, said convex curved surface of the free 
end of the stem-like projection being dimensioned to 
project from the plug pin so that the stem-like projec 
tion forms an adjustment element of the swivel member 
at the free end of the plug pin and can be grasped from 
the outside of the waveguide plug. 

2. In a light waveguide plug according to claim 1, 
wherein the swivel member and a stem-like projection, 
have a shape roughly corresponding to a pear-shaped 
member. 

3. In a light waveguide plug according to claim 2, 
wherein the clamp seat is formed by any insert received 
in a bore of the plug pin and the swivel member is pro 
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vided with at least one radial slot to increase its elastic 
ity. 

4. In a light waveguide plug according to claim 1, 
wherein the swivel member has a radial slot and the 
clamp seat is formed by an insert ?xed in a bore of the 
plug pin. 

5. In a light waveguide plug according to claim 1, 
wherein the swivel member includes a concentrically 
received tube for receiving the optical ?ber, said con 

15 

20 

25 

30 

35 

45 

50 

55 

65 

6 
vex curved surface being provided on an end of said 
tube. 

6. In a light waveguide plug according to claim 5, 
wherein the clamp seat is formed by an insert received 
in a bore of the plug pin and said swivel member has a 
least one radial groove to increase the elasticity of the 
swivel member. 

7. In a light waveguide plug according to claim 5, 
wherein the swivel member and tube have a shape cor 
responding roughly to a pear-shaped member. 

* * * * * 


